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Changes in Organization of AITE 


By Howard P. Emerson 


President, merican Institute of Industrial Engineers, Ine 


‘ the President LO advisor thie 
dent, the adi trative stall offheer bial 
the inning COM mittee Phe line organization under the 
First Viee President is nmiade up ol 6 Regional Viee Pre 
prepared b proposa idents and Y Directors of ALLE activithe ™~ 


‘ LOCO TLED 
by thy Iexecut) ( (Clom 


ing Organization Chart 
fru le" 


had seemed a routine Organization Chart 
organize their own ( 
ever, Allle had 


rm ported to the 


ertain aspects ol the jobs on the Organization Chart 
ire not self explanatory, Some of the advisory officers have 
idministrative duti 

ocrery | not Krecutive Secretary In addition to ad pinnae othe pre 
lal enterprise ident. the Executive Secretary 


prepares the agenda and 
Administrator ul 


pro ihe Information for the Executive Committee and 
Board of ‘Trustes Phe Busine \dininistrator whe 


the National Headquarter Office operate under bh 


organization chart yru 


direction 


Treasurer. In addition to ad Ing and reporting or 


vded | ' ; : 
Mane al nattey thy trensuyre thy 
Ho nanes ! " ire! 
Sudget Officer 
idopted 


/ recul Clommiltes I hye ity 
Viee President. President 


ind pore) 
ident constitute il boxes 


YANIZALIO! 


regularly, once a month 
1 pel | 


lrustes Pert eet 1 emi mectineg 
t howe 


Journal kditor Phe editor of the Journa ! i 1 
himself, acting as he does as mouthpiece for ATT cl the 
prole ion. Ele x-Olll ;member ol the Ce 
Publications Ce tion and P 
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Planning Committees 


he Presidential committees marked P on the chart do 
long and some short range planning for AILE. With no 
pecific day to day administrative responsibilities, these 


committees can provide the necessary thinking and 
guidance to the President and Board of Trustees in 
planning and developing AIL and its relationships with 
other organizations and the engineering profession 

These relationships do not appear on the organization 
chart. AILE holds Associate Membership in the Engineer 
Joint Council and will be admitted to full membership 
vhen total of Senior and Associate members passes 5000 
It has a working relationship with the Engineers Council 
for Professional Development, being asked to recommend 
a panel of AIT members to help in accrediting Industrial 


Iengines rie CUFTiCUla 


ORSA and TIMS 


Recent progress i relationships is indicated by arrange 

ments for a Symposium on System Simulation to be held 
in connection with the Allki Conference and Convention 
in May, with the concluding session open to those who 


ittend ATT 


of science and research to mdustrial problem 


conference, Since industrial engineer 


relationship is desirable with organizations which deal 
these field uch as The Institute of Management 


ot anid thee (Operation Kiesearch Society of America 


Annual Sy Hiporitanmn 


related to AIL which 


up on the organization chart or in job de 


Qhne of the imiport sit metivityve 
ret how 
plior the Annual Symposium organized by the 
Long Range Planning Committee. Participating in’ thi 
mposium are representatives from industry, from uni 
itv id from ATTT Iwo days each year are spent in 
centrated review of some industrial engineering fun 
Last year, for example, the definition of industrial 
engineering i formulated Thi veul tatements were 
ale eloped Interpreting the definition to variou groups, to 
lop management, to loremen to laymen and to high schoo! 


tudent \t thi yeu 


laken to present the wwe 


meeting opportunity wa iso 
organization chart in preliminary 
orm for the Opinion ol the group Such ce elopments a 
this, growing out of, but perhaps not originally contem 
plated in the ALLI: organization, are of great importance 


to the tuture ce clopment of ATT and the prot On AS oi 


vhol 


Regional Vice Presidents 


\ elective othieer thy Regional Vice Pre idents hive 


hey responsibility empha ized by heavy lines on the 


chart. No longer can the president en with help ola 


First Vice President visit all chapter The Regional Vice 
Presidents therefore represent the national organization in 
them re pective 


region Visiting chapter organizing 
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regional meetings, stimulating new activities. They report 


each year to the National Convention 


Directors 


The directors are really coordinators. Some of the direc 
tor positions require special explanation 

Special technical committees on research under a 
Director of Research do not carry out research as such 
but keep in touch with developments and stimulate re 
earch in their respective fields 

Functional committees have regular continuing duties, 
administrative rather than technical in’ function. An 
example is the Membership Qualifications Committee 
MOC 


ship applications 


which meets periodically to review new member 


National Responsibilities of Local Chapters 


\ development illustrating the importance of local 
initiative is the assumption by many senior chapters of 
responsibilities for certain national funetions. This 
development was not contemplated in setting up our o1 
ganization, nor is it covered in job descriptions or organiza 
tion chart. New <Aetivities along this line include the 
Opportunities Service for job placement information 
tarted by the Columbus, Ohio, chapter and an I. E 
Scholarship Award for high school students started by the 


Fort Wayne, Indiana, chapter 


Organization Manual 


Job descriptions for each position on the Organization 
Chart have been compiled into an Organization Manual 
prepared by the Committee on Organization 


Results Expected 


By lessening the load on the President, more candidates, 
leaders in the prolession, should be available to run for 
this office. The First Vice President’s position may attract 
candidates with abilities in getting jobs done; the position 
could also be a training ground for the presidency 

‘Two of the most important squares on the chart have 
not been mentioned, those marked Senior Chapters and 
Members at Large These represent the grassroots The 
individual chapters and members together with the com 
plex of committees, directors, and officers are AILE 

The ideal procedure in an organization like AITE, with 
administrations and voluntary unpaid personnel changing 
from year to year, would be the careful drafting of job 
descriptions, then judicial selection of individuals to fill 
each position, finally handing each his job description with 
the instruction, “just carry out these functions, thus 
advancing the progress of AIT, and a year from now turn 


in your annual report ol work accomplished ”’ In a sense 


this is what we try to do, with the National Headquarters 


(Office available to help, and the officers available to co 
ordinate and give direction to the work of the various com 
mittees and directors 


Finally, the organization of AILE is not the organization 
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Phe United States Limployment Service and the affilated 
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excellent information for active job seeker 


There 
tnited States 
plied jointly by the Federal and State Governments, 


ure time state employment offices in the 
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in 
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required to pay a fee 
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proves unsuccessful, state and national listings are made 


Mast 
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listings immediately avail- 


locul «flices will have state 


to upplicants. National listings are maintained in 


office and are available through the job seeker's eon- 


tuct in the loeal offices 
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If you are actively searching for a new position consult 


the state employment office in your nearest major city. The 


latest available 
ediate area plus 


listings. 


can nt vou with the 


interviewers acqt 
information on job prospects in your tm 


and national 


additional data on state, regional 
Don't make the mistake of classifying your state employ - 


ment service as an unskilled labor source only. Through the 


use of special personnel, trained to handle professional em- 
ployment problems, they can provide you with the informa- 
tion and leads which are otherwise very difficult to obtain 
the information you give them will be kept confidential 
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Summary of the Industrial Kngineering 
Symposium, Purdue University, 
November, 1956 


Reported by 


R.R. Donnelley & 


SVimipo iith 


ponsored by the AITE 
ung C ommittes vas held at Purdue 
ember loth and 16th. These symposiums 
der in the academic consulting and 
» provide a basis for the orderly growth 
to indicate to the AILE desirable 

This group has been particularly 

of Industrial [engineering as an 

uid the propel development ol 

thin the scientific framework 
branches of engineering. In a previous 
group che eloped a definition of Industrial 
| is Officially adopted by the AILK 
reported in the May-June, 1956 

trial Mngineering The In 

delinitior i cle eloped by the 
equently adopted by the AIIE 

1956. The official definition appears 

the Journal.) Other recommendation 

ola “Systems Simulation Seminars 

the 1957 National Convention in 
()perations Research Society and the 
vas primarily concerned with 
inderstanding of the Industrial 
It was concluded that most of the 
the prolessior ich as curricula 
ind direction of research, proper 
trac ene ol the prote On as 
proper ipproached uni the basi 
i engineer vas communicated to 
neerned, As a result, the member 
ded that, while the definition need 
uuld be expanded and inte rpre ted for 
expository paragraph ere ae 
xplaining what an Industrial 
Keach of the fou paragraphs 


vhich would mean most to one of 


March April, 1957 


Austin Weston 


Sons Company, ¢ hicago 


1. The General Public (with special emphasis for High 
School Students) 
hese interpretations were recommended to the AILE 
as aids in promoting better understanding of the Industrial 
engineering protession ‘They are presented, not a the 
last word on this subject, but to provide a basis for future 


discussion and for use where appropriate 


1. Interpretation for Management 


The Industrial Engineer makes an engineering 
contribution to achieving management's objec- 
tive, primarily that of optimizing the gains and 
minimizing the risks of an enterprise. He assists 
every level of management by originating and 
developing operating plans, programs and controls 
which will permit the increasingly effective use 
of human and economic resources, 

This is accomplished through stimulating and 
working with other staff and line departments in 
such fields as: 


making location and site, layout and handling 


plans 

designing organization and operating procedures 
designing cortrals for organization funetions 
designing tools and equipment, work processes and 
methods 

designing compensation plans 

determining the most economic way of procure} 
ment and use of materials 

analysis and evaluation of data and other informa- 
tion required for these planning tasks 


conducting research in these areas 


2. Interpretation for Employees in Industry 


The Industrial Engineer is a fellow employee 
who is concerned with the problem of finding 


easier ways for you to do your work. He is not your 


‘Management’’ is defined to mean an 


balit ind authorit to direet other in “an wetivit 


everyone from President, General Manager Superintendent to 


I oreman 
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boss, but is merely an advisor to you and your 
foreman. Obviously he is not as skilled in doing 
your particular job as you are, but he does have 
certain special training and experience, especially 
in the analysis of work. With your knowledge of 
the job, and his knowledge of ways to analyze and 
study work situations, he can help you work out 
an easier way to get your job done. As easier ways 
to do your job are found, costs will be reduced, 
and your company will be able to sell your prod- 
ucts at a lower price. This will create a greater 
demand for your products and more jobs. 

Not only is the Industrial Engineer interested 
in tmniprovinng what you, vourself, do, but he must 
be concerned with those things which affeet your 
production, and over which you have no control. 
Phe equipment you use, its position in the plant, 
the building in which you work, the way in which 
your work is scheduled, and the condition of the 
work you receive, are examples of these factors. 
He also works with the various levels of supervision 
on matters not directly related to production, but 
of importance to the continued success of your 
COrrepanhy . 

In his role as an advisor to you, vour foreman, 
and other management people, he is continuously 
looking for further improvements, and therefore 
is never satisfied with things as they are. He at- 
tempts to keep up with the best practices and 
newest devices, in order to make sure your com- 
pany is always doing every job in the best possible 
way. dn performing his job the Industrial Engineer 
must work in different areas and with many 
people in order to help achieve the company’s 
objectives. 

An example of one of the activities of the In- 
dustrial Kkngineer is to determine the time re- 
quired to perform operations. This time may be 
used as the basis for compensation, to determine 
the costs of producing the product, for balancing 
the production lines and other purposes. Other 
activities that are frequently performed are the 
determination of the best location of plants, the 
proper equipment to use in manufacturing proc- 
esses, better materials and devices for you to use 
and insuring that the plant is engineered for 


sufety. 


3’. Interpretation for Engineers and other 
Staff Groups 


It is important to differentiate between the con- 
cept of the Industrial Engineering approach and 
the organizational function entitled Industrial En- 
gineering. This can be done by determining what 
the Industrial Engineer does for management; what 
is the Industrial Engineering approach? The In- 


dustrial Engineering approach is a unique applica- 
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tion of engineering design and analysis techniques, 
frequently not as sophisticated analytically as in 
the other, older engineering areas. 

The Industrial Engineer's consideration of peo- 
ple, the design of systems involving people, and the 
manner by which human performance is analyzed 
requires a fundamental, analytical approach that 
is essentially different from other engineering disci- 
plines. 

The contribution of the Industrial Engineer is in 
the management decision making process. The 
problems existing in this area deal with the optimum 
utilization of men, materials, equipment, and 
energy to achieve the purpose of an organization. 
The organization may be an individual department 
of a company, a hospital, an entire corporation, or 
any other group organized to produce a product, 
perform a service or carry out a function. The mana- 
gers of the organization need factual information 
arranged to define alternatives and consequences, 
to help them recognize and solve existing problems. 
Phe Industrial Engineer collects, analyzes, and 
arranges this information in such a way as to fulfill 
this management need, as well as searching for 
better ways to do the job. The Industrial Engineer 
operates in two major areas, the design of new sys- 
tems and the maintenance and improvement of 
existing systems. 

fo summarize, in his work the Industrial 


Lngineer: 


|. Identifies problems, gathers facts and appraises 
difficulties. 
Visualizes solutions and designs, develops or im- 
proves systems. 
Searches out requirements for quality, quantity 
cost and timing. 
Makes and justifies results of economic analyses 
Specifies, constructs, installs and, sometimes, 
initially operates these systems 
Devises methods of controlling and of evaluating the 
performance of systems. 
Develops acceptance by and secures cooperation 


of those who operate such systems 


‘he Industrial Engineer is distinguished from 
Vt Indust 1 ft list hed f 


her engineers in that he: 


Places increased emphasis on the integration of the 
human being into the system. 

Concerns himself with the total problem 

Predicts and interprets the economic results. 
Makes greater utilization of the contributions of 


the social sciences, than do other engineers. 


Interpretation for the General Public (with 

special emphasis for High School Students) 

The Industrial Engineer is an engineer who is 
concerned with the design of industrial enter- 


prises or other types of organizations existing for a 


worthwhile purpose, the planning or blueprinting 
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of the combination of men, equipment and ma- 
terials necessary to produce most effectively de- 
sired goods or services The Industrial Engineer 
differs from other engineers in that his funda- 
mental concern is with operations that result from 
both physical and human forces, and are measured 
in both physical and economic terms. Therefore, 
he is educated not only in the engineering 
methods of analysis and design which stem from 
mathematics and the physical sciences, but also is 
concerned with psychology, physiology, sociology 
economics, costs, and human relations. 

Ile may be dealing in the automation of the 
manufacturing process, in the development of 
methods of handling materials, in the develop- 
ment of procedures to control production, or to 
measure performance of any type of work. He 
frequently serves as management’s advisor in the 
solution of special problems. 

In doing his job he comes in contact with all 
functions of an organization and employees at all 
levels. He must be able to deal, not only with the 
technical aspects of his problems, but also the 
human. Philosophically, he is devoted to the ideal 
of helping the nation to use most effectively its 
physical facilities and human talents for pro- 
duction of goods and services. 

A person considering industrial engineering as a 
eareer will find it one of the most rewarding in 
terms of challenge, recognition, and satisfaction. 


The Industrial Engineer starting on his career 


receives the excellent financial compensation con- 
sistent with that of other engineers. The modern 
Industrial Engineer in performing his role, not 
only utilizes the traditional engineering tools and 
techniques, but, also, makes effective application 
of such new developments as electronic computers 
and modern data processing devices. In addition 
the many new developments in management 
science are best applied by individuals with the 
type of education and experience possessed by 
competent Industrial Engineers. Many Industrial 
Engineers, by virtue of their area of endeavor and 
the breadth of their experience, have and will 


continue to progress into top management. 


Future Activity 


Plans were made to build next year’s Symposium around 
Industrial Engineering systems design. Several members of 
the group will prepare case histories based on thet expert 
ence to illustrate how the Industrial Engineer (using the 
wording of the definition is concerned with the design 
improvement, and installation of integrated systems of 
men, materials and equipment From these, the group 
plans to develop one or more concrete examples of the 
highest type ol creative system de igh, expre ed in non 
technical language. It was felt that such examples would 
tress the unique engineering approach of the Industrial 
IKengineer, illustrate how the Industrial Mngineer applies 
cientific principles and methods, and help loeate thi 
function in an organization structure, Creorgia Institute of 
Fechnology wa 


ium, to be held in the Fall of 1957 


elected as the host for the next Sympo 
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lo a large extent taundard data system uch as MTS 
and others such as MTM, have overshadowed and min 
mized these criticisms in their application to repetitive 
work. In process industries we are beset with element that 
must be measured and standardized, elements that do not 
ary with distance or with weight lifted, e.g patrolling 
instrument weeping, painting, manipulating lve el 
Usually these clements are repetitive over a long evel and 
become uneconomical to time by topwatch 

In synthesizing the irregular peg for the non tandard 


hole we want for proce industry, a technique 


1. That will be economical 
2. That will have caleulable 
}. That will give us a model 
1. That will furnish standard 
determined standard 
» That will be impregnal 
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6. That will permit us to 


I believe that we have cracked the alve on a tech 
nique that fulfills the above synthesis. Simply expressed 
it combine random sampling of operational work and 
interruption elements of labor and equipment with pro 
duction statisti for the perod of observation ind 
automatizes the handling of the data by taking observa 
tions on mark sensing IBM cards and processing all data 
and calculations through the standard electric accounting 
machines available in most plants today 

Let’s hit each of these techniques separately and see 
how they mesh into a new tee hinique 

Random sampling was originated in 1935 by L. TH. ¢ 
Lippett in the English textile industry and apphed to 
determine delays and multiple machine assignment Ihe 
technique was reported in theory by R. L. Morrow in hi 
textbook and christened W ork Sampling by 4 i 
Brisley, who reported an application to wire drawing at 
Anaconda ¢ opper i bhactory Magazine in 1952. As the 
name implies the technique eniploy random pot obser 
vations of activity, usually predefined. The percentage of 
observations of each activity mirrors accurately the per 
cent ot time spent by the observed equipment mid /or 
operators on that activity. This technique by itself is very 
useful for diagnosis of trouble spots in a system, and for 


derivation of multiple assignment 
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Leriper ittuure tor a }™ riod of time until the w inted degre the evele, plus interactions of men and equip rt miter 
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‘ ' lit , | can be rationally and COLSCLOULSTY cle ined | true then 
il ) PHCILIONAL 


the proce ol enterprise or operation design can be 
my Il require 

shown to be consistent with the preceding proce lor 
1 product design 


engineering a product QOn inspection, it clear that the 
he ile i ol 


conception and design of an enterprise how follow the 
to a Covel the 


preceding proce ilthough at present it oltlen tmiay be 
prineipue PovVverthi 


> largely intuitive, Just as ISth and 19th century hardware 


NiLTTL pie Hh¢ d theory 


engineering Wa larwvely iituitive llowever, OR ha 
‘) 


, demonst! ited that it 4 po ible now to reduce the “mount 
of purely intuitive design and analysis and to increase the 
level of mgor of this work © that its comparable vith 
the level of scientific mygor in the more ce eloped fields ol 
engineering. Uhe tmplitied World War II « Kamniple hu 
trate the conception theory-design quence in opera 
tional engineering Although thi proce i applied to an 
enterprise is essentially the same a applied to a product 
the enterprise to produc 1 good or service | if jenat a 
Complex a the good ol ervice Which it 4 lw produce 
Actually, of course, it is usually vastly more complex and 
intricate, Thus, the difficulty of designing the enterprise 
is at least as great as designing the product. For example 
a busine enterprise can be wed as any and, simul 


tanec is all of the following 


b 


baciit 
stinent 
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». Information Processing equipment 

Vhenomena of enterprise or the phenomena el 

primarily of organized human en vor 

1. Individual and Group Deeisi Proce 
Structuring 

) Organization Theor 

wid Group-Machine 


Decision 


bothie 


Program Vlannit 
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“Cases”’ for Idiographic Integration 


The above constitute wcording to ms experience both 
m industry ind academia th nlelectial equipage lor 
prote bona York wf i} held L | howevel On th 
pomt ol departure md not the gou binally ind oan 


ii 
port anitly thy t ihe rit hrootalal te yiven concrete ¢ Xperience 
ma compeblence il thie Lppprine itiev ol thy c* tise erence 
to the che ivt wna truss ie ¢ operation ind or enter 


prise | belweve thy 


throug! irious and/or 
direct ¢ perience in the tio ich experiences 

be gained through appropr problem 
hips or on-the-job super 

three the tudent bacntalad bye 

in enterprise or operation thereot 

Cop ine utty ent to 

anal ¢ Aperi ( rm othe 
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ivnificant departure 
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protien ! ie lo That 
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tion, thereot, in t Toe r tl hardware 
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Ilumanities: New Content in the Engineers’ Work 


| vi tO make particu aL that the concept ind 
principles imphed above, u THT La e. g., eth ind 
philosophy or citizenship ( ponsibilities of political 
ind economic libertu il nuct i part of the intellec 
tual paraphernalia and desi criteria the enterprise or 
operational engineer Use integral calculus o1 


thermodynamic Phu belt ew different from 
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that expressed in the recent ASEE report on Engineering 
Kducation wherein humanities are conceived as provid 
ing essentially an extra-professional cultural background 
for the engineer. My point is that the enterprise engineer 
uses, or is guided by, all of the concepts in the above list 
as may be appropriate to the speciiic task at hand; in 
many design tasks good citizenship, psychology, or ethics 

more important than good calculus in achieving the 
optimum-solution or design 

he preceding recommendations are intended primarily 
lor engineering Schools where already the student is 
trained and the faculty ts experienced in methods of 
cence and in the analysis and design functions. The 
range of objects or systems treated in this manner by 
enginee! and engineering schools recently has expanded 
to imelude design and operation ol more complex man- 
machine systems. Hence, my suggestion as it applies to 
engineering schools is merely that there is a need and an 
opportunity lor those schools to extend the range to 
include those systems called “enterprises” as well as 
portions of the operations therein. My remarks are not 
intended for Business Schools where usually the students 
are not tramed and the faculty is not experienced in the 
methods of sqence and in the analysis and design fune- 
tion These schools present a different problem and op 
portunity which are handled best, [ believe, by a new 
department vhici: | would eall a Department of Manage 


ment Scrence 


Challenge for the Future 


From a broad social perspective the deve opment ol 


operational, or “enterprise” engineering curricula which 
vould) combine competences insthne field nece iy to 
devise and design most efficient enterprises consistent 
vith the important responsibilities of the enterprise in 
erving the diverse needs of society could lead to im 
portant steps Tot trengthening and enhancing our social 
ystem of individual liberties and free competitive enter 
prise Chis enhancement would come from greater a 

urance that individual and social needs are better satis 
fied through the structure and design of the total work 
el ronment and that omal and material progr is 
ichieved effectively and harmoniou through continuous 
redesign of enterprise to effect social and technical in 
novation These ol course vould eem to he vorthy 
endeavors of the university leve of Schoo of Engineer 
ing or the Departments of Management Science in. the 
Administration 


School ol Bu ne 
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Some Statistical Considerations in 


Work Sampling 


By Richard W. Conway 


and Enqinee 


Work 


beginning ol recognition of the proble m ol work measure 


pling 


nificant in that it represents the 


ment as essentially one of sampling, estimation and pre 


diction. It mark the beginning of the use of statistical 


methods to cope with the arniability mherent im work 


measurement 
Phe usefulne a work sampling estimate 


cle yp nd 


upol the properti precision and 


Hlowever, only 


the previou 


applica 


bCCUracy 
precision has been considered in 
literature on work ampling and this 
based on the lmiple } nomial model. Other model 
ind desirable, particularly in the case where 


d that observations are indepe ndent 


actually @ sampling 
unpling’’ is generally taken to 
development in work measure 
ntroduced in this country about 

whieved considerable importance 
mechan ot the technique and the 
idely 


ipplication have been 


udy textbook and the “riou 


ay ol briel ynopsl vor} 
j characterist) mid ha 

ol problem 
ized by the use of intermittent 
i} Ol time (a opposed to 
nature 


ola contimuou 


the 


ork ampling 
on of the proportion ol time 
particular state, or the study 
or machine The estima 
down-time was the 


Ol tiaechoune 


the origination ol wort ampling o 
has been to similar prob 
often called ratio-delay 


considerably broader than 
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Advantages of Work Sampling 


\ significant advantage in effectiveness is claimed for 
work sampling over alternative methods of producing the 


required information. Differences in- effectiveness the 


relationship between the quality of performance and the 


cost of the process are diffieult to make precise, largely 


because the quality ol performance stubbornly resists 


quantification. For the first type of application that of 


determining a proportion of time devoted to some par 


ticular activity work sampling must compete with the all 


day time study or production study and with Apor ryphal 


allowances that evolve from intuition or years of bargain 


ing. A saving of from 50 to 75° of the cost of an “equiva 


lent production study is claimed for work sampling 


1, 2). The accuracy of this estimate is problematical, In 


the first, place a reasonable definition of an “equivalent” 


production tudyv has not vet been offered Moreover, work 


uupling undeniably requires a longer time to arrive at 


an answer than does a production tudy kor the work 


ampling study to cost less implies that the observer be 


abot to profitably utilize his time between observations, The 


extent to which this frequently interrupted work time can 


he effectively used depends upon the particular sampling 


plan, the type of alternative work available, and in large 


measure, upon the individual observer (and his super 


Phe only competitors to work sampling for the second 


type ol application the tudy of team activity “are 


HWnultaneou production tice by more than one ob 


erver and the after-the-fact analysis of accounting and 


production records. The former is so prohibitively expen 


ive that it is rarely used; the latter yields only an in 
complete type of information that must be considered a 
upplement to direct measurement rather than measure 


largely 


ment itself uperiority of work sampling in thi 


irea | uncontested, The major question is not 
vhich method of measurement, but whether or not mea 
worthwhile for thi 


urement itself} type ol aetivity 


Statistical Work Measurement 


Perhaps a achievement or advantage 


portant 48 any 
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peciy a plat that meets that requiremet 
‘ rue. The given procedures concern only the pre 
estimate hey Pecily the number of obser 
il ould be required to reduce the Sampling 
nherent ! Vor? ! juired confidence inter | They do me 
to the prot \ ( the amount of bia ot the 
tpt ri “ary vice pread IMpression accurar | Nn mpro ed 
Increasing the number \ con 
| ul iffected ry | aL 4 number of 
ind actually becom ati y more im 
“ariadl | li! ] ished NI ore 


tered ur 7 over these procedure overlook the mportant ind diftheult 


tremely irug ) i the HIP 


d. Work 1 iv problem Ob iasse ng the applicability ol the estim 
that the me time period other than the parent populatior Lhe 
tof the populat problem ot specifying a procedure that yield 
that element estimate and a limit on the error of the est 
urement difficult and unfortunately not amenal ntation 


Ol sampling by a neat mathematical formula 


Put it 4 Bias can exist in an estimate due ) e ot a biased 
wid direct ¢ estimating tormula. In some cuse t a formula | ud 


Mmensure mitauveou iti pits ol the pin 11 ntrod ee pecause of 


operate i al itm other desirable propertie har more unportant in the case 
e party to the proce of work sampling is bia that is inadvertently introduced 
diametrically opposed inn tha ign and the execution of the sampling proce 
ifficulties require, rather Ih is not necessanly reduced by increasing the 
rade, the ol stutisty method of observations and it cannot be detected or 
liminated by manipulation or analysis of the data. It can 
Accuracy, Precision and Applicability be detected only from information outside of the sample 


It ean be pre ented only by the proper cle ivt and eX 
ob th erature tion of the HMping process 
ol the differences : ait precise definition of the population to be sampled 
al bhi o@stinninate the definition of the different tute Ol metivity and the 
vhich inferen method of selecting the observation times ave al pos ible 
1" riod of Varin du oures ol bia Ith the che sgn ol the pias Phere ire many 
then a third characteristh po ibole oures in the execution lo the extent that the 
of the estimate, Since yorker can anti bpraate the time of observation and 1s able 


-" . j an cabal 
ra eppercann to alter the st: of activitv that will be observed. work 


| it “ j tie . itn vt 
he pare popula ! TH por unpling | usceptible to a very serious amount of bia 


OpulaAtion Upor vhich the estimate 4 Vhe 


observer | Inilarly capable of influencing 


epresentative of. t y iO . 
rep , . he Ker pel d ola tudy if though perhaps unintentionally | ha 


to by | t cut ( | 
© app ed lite possible atitude im choo Ing the moment of observation if there 


ron et tot it 
4 he pare! wiv ambiguity im the definition of the ariou 


the condition that exited setivit' 
ty 


wre rent ong ott ! 
. Pebin pel ad Lhe Thost appropriate method ol detect ! depend 


Orr EVA pORIT NS vould lead upon the ul pected ourese basa hose iggested here 


tement rror that 
abdios CEES a ire means of checking methods and personne rather thar 


l¢ 1 " " " 
, bh pr edure aT mich idual application Ol Work sampling At that, they 


only partial cheel The extent to which the 
contribute to bias can be invest gated by ha 

more observers perform simultaneous studies on the same 
ituiation The contribution of individua VorkKe! or ol 
elapsed time can similarly be evaluated by multiple studi 
\ simple three factor experiment observer, worker, time 
could be readily used to investigate the properties of worl 
ampling as practiced by certain personnel in a particular 
environment Chere is also the possibility Ob simultaneou 
ind equential application ol wort umpling and con 
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ob. This would provide a mathematical model for the activity being studied one 
introduced by intermit- can use an expression Tor the variance of an estimator a 
of the worker to measure of the precision of the work sampling estimat« 
This assumption of the appropriateness of a particular 
estimate can be model is impli it in all of the formulas for the determination 
period for study of the necessary number of observations that are found in 
r which the esti the literature. The various authors uniformly assume the 
certam that con simplest) possible model that the probability of finding 
the same over any ex the activity in question in a particular state is the same 
vorthwhile to avoid throughout the period of study, Under this assumption the 
neludes some unusual relative frequency with which VY of the n observations are 
to be found in a particular state when the probability of 
ecting the length of study are finding any one observation in that state is p isgiven by 
the literature on work the binomial distribution 
as unportant a the 
on here are 
on the length of 


control Ihe most where 


ah integer {) 


tv ol prod wing apryne ort ol 
TTT Another frequently en n factorial the product of the n tactor 
n, (n | (n 2 2, | 


Q' is defined to be | 


of the activity bemg 


| matte! ol estab 


mito ¢ ! 
1 Unon kor thy imple binomial model the sample proportion 
X/n) 1 in unbiased estimator of the probability p the 
average of the sample proportions from an infinitely large 


number of samples from the same population would be 

or co ( ! 
uld ep ud equal to the probability p Phis means that the estimating 
haractet : formula does not mtroduce a bia it does not ensure that 


(juill j | 
ie aici the sampling procedure conducted im a manner that 


i oh preclude bie 
lor sul | 
Lhe arianece ol thre ibbiple proportion fomensure obit 
( ‘nil 
lilteren precision i “an estimator { thre hollow 


hot 
. expre lon 


a] that period 
the control Ihe probabiity poi Ol COUPSEe, | wow, At LPproxitia 
i] vhere tion to the nrinanes obtamed by bstituting lor the un 


orthwhule KHOW pt estimator, the LEvipote proportion \ / 


A Model for Stratified Sampling 


It should be immediately obvious that man Lipp 
for work sampling involve situations where it is not re 
ible to postulate that the probability ol finding the i“ 
! tv i i viven tute remains constant throughout the 


period of tudyv. kor example t seems quite unlike 

f 

the proportion ol delay time tor a machine too 
throughout the day. The beginning and ending period 
the shifts will, in all likelihood, contain a greater propo 
of delay time than the body of the shifts. In the stud 
varehouse erTrey period i ocjated vith i hy potiiet 
parture or arrival might well exhibit a different 
activi than the remainder of the day. Some comp 
Vode | 

of the model i required to cope vith thi ituatior 


more tractable to uch modification is to consider the population 


than either accuracy or applica divided into periods or strata, in each of which the proba 


ippropriatene of a particular bility is constant. The following notation may be used 
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of the tota ! | tudy repre 
the ath period or stratum 

ty of finding an observation in the 7th 
particular state under consideration 


Obser ition taken ! the ith 


the ath tratum lor 


thi particular tate 


represented by the par 


Ve iwhted 


proport 


Ol Obmset ition unong period is propor 


rthi ot the per od these « x pre bon imiplity 


rritien ilue when all of the 


of the p,. This ts the same 
binomial model. Phe cor 
illocated stratified sampling 
the simple random 
onal moc Whe 
of the estim based on the 
is that tha miple 
When the p, are ne ul the t 


‘ rrisate 


Liniple pe I Lrisanies i 
al obset This ment 
that it is capable 
er obser tio 
I inonyg the 
other thas proportiona to the 
lor the iriance 


thisat 


Vn 1¢ vill o demonstrate the Improve 


ment that obtaimed by the use of stratified unpling 
(‘o vider the problem Ob estimating thre umount of idle 


time of the attendant of the tool erib om tb machine hop 
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perhaps in preparation for a relayout of the erib, or the 
iddition of a helper, or in the establishment of an incentive 
vage system for certain indirect labor jobs. If the overall 
proportion of idle time is 40%, but for a period that con 
ists of the first hour in the morning and the last hour in the 
afternoon of an eight hour day, there is only 5% idle time 
as the machine operators check out and turn in the davy’s 
ools and gage the estimate of the proportion based on a 
ampling plan that separated those two hours and allotted 
o them one-fourth of the total number of observations 
vould have °%% the variance of the estimate based on a 
unple random sample with the same number of observa 
tion Alternatively, the same precision could be obtained 
with 17% fewer observations. An additional improvement 
could be obtained if one could estimate i 
vhat the value 


1 advance about 
of py and p. would be and distribute the 
observations between the two periods In an optimal 
fashion that minimizes the 


this would allocate 12.7 ‘ 


ariance. In the example cited 
ol the observations to the shorter 


pe riod of 25‘ 


and the resulting variance ot the estimator 


would be 77% of the variance of the estimator based on a 
imple random sample with the same number of observa 
hon lhe provement ove the proportionally allocated 
tratified sample is not great and since one cannot estimate 
the exact alues of p and Poin advance as Was done here 
it is doubtful whether this so-called optimum allocation is 
worthwhile. Another drawback to its use is that if the 


preliminary estimates ol Pp and Pe are too tar om, it 1 


possible to specify an allocation of observations that will 


cause the estimate to be |e precise than that based or i 
Irnapoie random ample 


The advantage obtained through = stratification 1 


ampling for proportions is at best modest when compared 


to what can be gained by tratification in other types ol 


AM pling However, it is often the case that the population 


j broken down into shorter period for administrative 
reasons and stratified sampling is performed although the 
Hmiple Dimnomral model | presumed to be applicable Par 


irly when this is true, it 1 porte to ignore the ad 


tntage pro ded by stratification Ihe yreatest benefit 


Prom | ion can be obtamed i the trata are con 


tructed ‘ i different i ‘ i! the proportion in 


po ible L hese irther lil) 
in admuinistrati ! if desired ind 


contribute turther in y the preci 


te) ol 


timate if there are, in proportion 


veen the ‘ ubads Isto! 


A Model for Non-independence 


When there are m machine orm men of the team 
{ common practice to take obser t tin 0 


that the required total of nm obser | an be accumu 


ited in n/m trips. This is a reasonable procedure, and in 


the ‘ ome team studies, an essential one. Unfortu 


‘ 


nately, in a great Many Cases, if itiates the a sumption ol 


independent observations required for either the Simple 
binomial or the stratified mode kor obset 
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ne obser ! taken at regular intervals of time The chief advantage of 
Vhat to expect « this method tis that the time between successive observa 
OUSLY, In MANY Cases tions is always the same. It is often easier to use the ob 


groups this require server's available time profitably when the intervals are of 


rv that the first of a equal length, rather than when they have lengths which 
Increase your ex vary at random. The most obvious use of this time is to 
iso be shut down simultaneously carry on other work sampling studies, each 
that affect more than with the same period between observations. [t is impossible 
very that one man to synchronize the work of many separate studies when the 

is engaged in con time of observation for each is selected at random 


east one other If there is no evelic behavior present in the phenomenon 


ipplication of the under study, systematic sampling is acceptable, and cet 


ts this kind of non tainly advantageous from an operating pomt of view 
msiderable llowever, in a. large majority of applications of work 

timate sampling there would appear to be strong a priort reason 
ould consider the to expect periodicity Vhi | in part due to phiy Ter 
the state of ac characteristics of the activity, but even in the absence of 
it a particular this, it would exist due to the fact that the sampling is done 

or man Phe over time and the times of day recur with eyelie regularity 

ion is X as do the days of the weel Thus if the phenomenon | ut 
the particular all dependent upon time, it will have some tendeney 
ol the ilues toward eyclhe behavior It hould be obvious that if the 
y n bv the regularly timed observations of a systematnr ampling plan 
hould be In phase vith some periodic delay, work 
ampling wall produce an absurd estimate of the proportion 

ol time repre ented by delay Moreover the worker 1 

often quite capable of contmbuting materially to a syn 

chronization of his work with the sampling plan and 4 

iware of the fact that it may be in his best interest to do so 

eee oe Chis makes the use of systematic sampling at best a hazard 
prot : : ous procedure for work sampling since it renders the proce 
particularly usceptible to bia The determination of 
Precision IS also affected ince the model previou ly di 
cussed do not, in general, apply when systematic sampling 
is used. Although the determination of the variance of an 
estimator based on a systemati unple has received some 


ittention me the unpling literature the problem | ery 


diffieutt md no general result has been giver 
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A Basic Approach to Cargo Handling 
Analysis 


Ky Robert N. Herbert 


ip | paul 
Wa 


Lhe purpose ort papel to deseribe a method of cost Ihe approach outlined in this paper is ol particulal 
bri vhiech heretolore not been vatematically Interest at present because of the many efforts which have 
ipphed to the mari held. Phe method discussed, the time been made since World War II to cut cargo handling costs 

operat zone midway between machines and These efforts have generally revolved around new me 
ind art. It is beleved to be chanical devices: new ship designs, new terminal designs, 
\LTh) because the applicati new winches, rigging arrangements and hatch covers, new 
Lp fo marine cargo it lini pu kaging arrangements and improved ork truck 
tter understanding of the 1 tractors, cranes and the like. At the same time it has been 
md he they can | reduced recognized that the ultimate success of these new device 
the SOO ith krederick Taylor depends equally upon how well they are used together 
ti nd continuing with the advance rT vell as how they perform individually Perminal 
the Galbreth ind many other hip contame; all equipment used in moving ol 
wid motion tudy has been cor toring cargo forms an interlocking chain. An improve 
ondened ! \ I ment of one link in the chain may not nece aruy inprove 
the whole. On the other hand ubstantial economies rida 
Ltoundation oOmetinn he effected Wnply rs changing the Pay 
vhere both manage vhich handling devices are used together vithout 
0 ng any expenditure lor new equipment 
Present cargo handling costs can and mi | reduced 
\lanagement need i measuring stick, ol i 
to find out vhether eXisting method ( overhauled 
ew method Vill ay tor themise ( Lhe p Inpose 
ol thi pauper | t busic approach 
The « | curgo hieanidd inv AnaAlyVS! and to pom out wa 


idered that ’ hipping ndust! 


Lppiy ition irvo handling 


repetl 
tucied a hich tollo 
iterfront. The ship 


Phere 

igo handling method 
e and those of com 
uggest that specifi 
irily applicable to all operation 

but rather that we are dealing with a problem nationwide ne nvslegsee 
in scope, general imilar in its components and with a 
uggested method of analyst vhich therefore generally 
ipplicabl Keach of the above « i completely repetitive 
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Making the time study 


Phi paper will not attempt to cover all the detail 1 
time-study procedures, since there are a number of 
publications available dealing with the general subject 
Some of the highlight and sore problems peculiar to 
marine cargo handling analysis are outlined below 

The procedure generally consists of timing a particulas 

le for ten or more successive round trips (ten readings 

usually iffies 
Kixed Condition Lhe tudy must be taken 
vhile the eyele under observation is working under 
fairly fixed conditions. During the timing the type ol 
cargo, its location in the transit shed or ship’s hold 
the height to which it is tiered, and other variable 
factors all must be kept constant insofar as they 
iffect the cycle speed. This is sometimes difficult in 
actual marine practice, but can be done if the cargo 
hot ive large enough to Warrant analysi 
Cycle Klement Jefore commencing the actual 
timing, the eyele should be closely analyzed and its 
eparately defined steps or elements listed on the 
tine tod heet in their order of occurrence. For 
Instance: an apron delivery eyele using a fork truck 
may comprise the following element 
lonter torage bay, travel 10 feet to storage 
pile, pick up loaded pallet, back out to aisle 
Pravel 200 feet to ipron deposit loaded pallet 
Piel up empt pallet travel 150 feet to 
pallet Lora tach pallet 
Return 75 feet to storage bay entrances 
Phi breakdown ol cycle Into thew component 
clement helptul ou ubsequent analysi and 
codification of the data obtaimed, in that like 
elements can be direct compared even though 
obtamed trom entirely different overall evele 
Also the elemental breakdown pro ile i direct 
means of establishing the time consumed by waiting 
periods or other non-productive element 
Nlopwatel Procedure: Why the elements making up 
the eycle have | ted the actual timing can be 
commenced 
d) Waring 1’ ‘ ming cargo handling cycles it 
often b ed that a portion of each cycle | 
taken up \ ! hige te L preceding ot ucceeding 
evel Phi j PuUrLiculLarts tris ith Teenie vork 
because of the multipheimty of iriable mentioned 
rbaove vhich cause wide fluctuations and conse 
quent unbalance of the evel peed 
bon istanes in thee pron delivery evel phove 
it mav be observed that during the period under 
observation the fork truck operator is regularly 
required to wait in the transit hed while the dock 
ging finish tacking the cartons from the dock 
floor onto tha prallet Lhe pron ke livery eye le Is Ith 
effect being held down to the speed of the slowet 


dock gang. Uf this waiting period occurs often enough 


to be of any consequence it should be shown on the 
time-study sheet as a regular element along with 
the productive elements already listed, and so 
timed 

It may also be observed that each cycle is further 
taken up with occasional minor stoppages or waits, 
as the men stop to receive instructions, adjust then 
equipment, ete. Such miscellaneous non-productive 
periods are accounted for by setting up a ‘“‘miscel 
laneous waits” category on the time-study data 
sheet and recording the accumulated time at the 
start and completion of each such period as if 
Occurs 

It should be parenthetically noted at this point 
that the act of making a time-study does not of 
itself constitute a passing of judgment on the 
personnel being observed or the methods being used 


sy the 


Time study as such is merely fact-finding. | 
same token, the use above of the words non 
productive periods” does not imply a critical attitude 
towards such periods The term ts rather used in 
its direct application as simply denoting time 
expe nded without resulting in a phy sical movement 
of the cargo through the cycle. It is of course recog 
nized that many “non-productive” periods are in 
fact necessary to do the job or are beyond the con 
trol of the evele personne] 


Rating: The purpose ol the time-study is to arrive at 


the average cycle working time required by typical 


well-trained workmen moving at an average level of 
ellort or pace” It is necessary therefore, that the 
time-study analyst rate the actual workmen under 
observation, to establish their relationship with the 
above norm. This rating procedure is essentia in 
it ol judgment on the part ol the observer, It 
the only part ol the time study involving judgment 
rather than factual data. As applied 
perienced time study analyst) thi 
equitable 

Kigure 2 is a sample Time Study 
completely vorked out to illustrate the 
procedure 

Balance allowances will be found to 
ably from eycle to cyele. In any particu 
operationthe greatest balance allowances 
he found at the fastest evele and the 


Salance 


lowest or limiting evele. | 
marine cargo handling evel have 

as high as 528% and as low as 2.4‘ 

quite ren h zero even with a limiting © Indeed 
there is no reason why the balance allowar hould 
reach zero, since some time must alway ” giver 
over to relief, instruction and repair pe riod Also 
even limiting cycles are sometimes held up bi 
evecles because of non-simultaneity of arriva 
their contact points. Inhighly regularized production 


line establishments such as automobile assembly lines 
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TIME STUDY DATA SHEET 





Ship | (C3) Pier (Seturday AM, Sunny & Cleer) 


Cycle Observed Hold Gang discharging from No. 2 Upper Tween Deck (in Stbd. Fwd. Wings) 





Commodity Dato Crated goods - each abt. 23 x 28" x 3" Average Weight per Crate = 192 ib 
4 Crates per pallet draft Average Weight pe Droft | * 0.384 short tons 
Element 3 4 5 é » ¥ 0 | Total 
[ (50) | (70) (56) | (45) ((148) | (127) (97), (103) 
| Manhandie crates onto pallet 727, \3;28 18:22 23,20 28:10, 40:27, 43:46 49:19 
(29) | (26) _ (17) , ($7) (27) | (14), QMO 
Place Tie line around draft ad | i 7? 14,20 18,39 24 7 29 40.4) 44 is 730 
(185) 0121) . (168) , (15) 018) (19) , (118), (0) 
Wait for ship's gear 1101, 16:2) 21:27 24:32 29:57 41:00, 46:13) -- | 
Place slings under loaded pallet j i (16) , (15) (18) , (13) (16). (10), (27421) J 
gusist in hoisting clegr } a L117, 168 21.45 (24:45 (30:13, 41:10, 4640 49.5) 
(37) . £ (50) , (41) . (42) | (47) (0957), (50), (52) (40) _) 
Wait for empty pollet | jf 27,1207 ,17;:'7 22:27 25:32 36:10, 42:00, 47.32 50:31, 
(10) QO) , (11) | (Q%) , (08) | (10) [(26) | (0%) (04) (12) J 
Standby and receive empty pal! ! "i3 12:18, 17:26 22:35 25:42 36:36 4209, 47:36 50:49 
(26) (62) | (104) 
Miscellaneous Waits | 13.54 29:12, 38:20 


- 


4 
b ; ; , \ ' 3043 WA 
. A 4 4 i | 4 1 (50.43), 
standard Work in« ‘ Remarks Ship's gear drops empty pallet to one group of 
4 men, then moves over ond picks up loaded pallet from grovp 


o| 4 men at opposite side of hatch 


4 me 


(Total of 8 men working in the Hold under each set of booms, 


divided into two groups of 4. Each grown onalyzed separately) 


In a typical case, a steamship operator wa hipping 
large annual tonnages of bagged rice. The rice, in lOO Tb 
iar cargo handling bags, was being loaded into the operator’s C3 type hip 
entional methods wall in the conventional manner, by hand loading the rice from 
he ise Ol the balances the doc} floor onto board hing li dock trailer Is hag 
predicted rall cargo to the board. A tractor then hauled the trailers two at a 
n the next section time to the apron vhereupon the loaded board vere 
hould be carned out in hoisted into the hip hold, the bags hand-stowed and the 
vith the tull knowledge of empty boards returned to piersice 
thie ing timed. If From time-studies of all eveles 3 ' vas deter 
mined that the tandard working cy tinne converted 


into tons/gang-hr) were as follow 


L ses of Time Study Information 


Whi 
Com 
readily deter 
delaying From this it can be seen that the limiting cycle is that ol 
thu tn the dock tractor vhich wa found to be traveling al 


equipment oF method average round trip di tance of 760 feet through somewhat 


operation will profit congested aisles. The peed of the entire operation wa 


ol time tudy beng held down by thi one cyecl 


At first glance it appeared that an improvement could be 
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ile Hold Gang unhool 

eparate the dock gang cycle “a 
prepalletizing the rice bags in advance 

day. Working with a fork truck the tandby while Slinger 


‘ j 


nook onto loaded 


wild then proceed unhindered at its ows o r 
While Slingers disengage 
Lhe lork truck could tier the pahetized load 
12 gal drum bemg 

itting down on the total area requirement 


them closer location to the loading ndb whale Apron Slinger lane 

aia fork truch eould then che er the ral on pallet, disengage rope 

the apron without holding up the other miles out of hold 

vhile Apron Slinger 

, om empt pallet 
these clang vould save the Operator 

ipPproxitniate : in cargo handling cost for the rice 


mding oper 


inlormnation 1 n estimating 


ile Lol cle wn tor vhich 


brequently in such case i synthesis 
mde of the proposed cycle by combining like 
Irom existing evel In thi application itt 
t that the effeets of at least the principle variable 
be known. Such considerations nat 
\. PP a Klement 


ittempet by ieecrmbling a ma of data m 4 
1) Manhandle 200@ crate 


condition lo irrive il tandardized 
tumbling 12 ft 
represented a irving according 2) Manhandle 275% bal 
vw ontmber of puckige the type ol ro ng 20 ft 
the round trip distances o1 other phy Tet Mie ecartor 
ine deemed ivnihienunt Variation TT 
i ‘ ire ittempted to tv ‘ ‘ ed 
proced ire outhned above 
tion whether uch svnthese 
hit performance Ob a 
pecific time, or for that 
tnall groups ob long horemet! 
But a i ment ol predicting avernuge 
yer groups of longshoremen o 
nthetic approach is bel ed ilidl 
yoisting 
the usehulrn ol standard data relating hoisting 
while empt 
operations the author ha mee 1O4S 
hips gear, di 
rathered i i titne permitted bY menn ol con 


ducting tune ticle long the vatertiront ait truce lear while loaded 
vyhen areal ed rt ented that ome element do app nl ‘ down t hip 


to uy rationally according to physical influences Ihe ‘ orners and a 


yulis the 
one vhat mncomplet result to clate ol the ‘ tude “mre 
pre ented by Figure ) 


\ worked-out example i] ’ llustrate how standard 
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2 dratts at a time, however, so the time cluding an allowance for opening and closing the hatch 
econds. The cycle can further be speeded and other non-cylical operations the overall loading time is 
dock tractor without measurably in estimated at 5.2 hours and the discharging time at 4.0 
gestion, thus reducing the delivery rate hours 
econd The limiting cycle now become 
yi vhich is 95 second oading and 70 Conclusions 
discharging. There being no way of speeding thi lime study as a means of analyzing labor costs has 
thout causing serious congestion in the Hold, the gained wide acceptance in most industries and has demon 
peed of the entire operation is considered to be trated its usefulness to management in improving 
the Hold Stowage eyel efficiency. It has not as yet been applied in any systemati 
ll represent net working time manner to marine cargo handling operations. With due 
vided a balance allowance and an \ recognition of the special problems inherent in the marine 
ind closing the hatch in order to obtain field, it is believed that properly organized and carried 
iew of the working environ out-programs of time study could yield profitable informa 
i ed, it is considered tion in this area 
owance of 40% for the Hold Stowage Indeed it is the very number of variables involved in 
The standard gross cycle time marine cargo handling that makes the potentialities of 
time-study so great. These many, changing variables 
make the results of any other form of analysis difficult to 
interpret accurately or apply to future operations. ‘Time 
tudy, by its nature, makes possible the obtainment of 
0.090 tons dratt thi Wniounts to a pro cost data together with detailed information as to the 
ol 4,8 tons hour loading and 36.4 tons/hr phy sical and human influences governing that data. Such 
discharging. The required time to load 125 tons would be data can be used with full knowledge of its applicability 


1.7 hour hile discharging would require 3.4 hours. In ind limitation 
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Keonomie Manufacturing Lot Size 


By Subodh Bhattacharjee 


The Johr Hop! na ly ‘ 


broadly divided into Osts If current production exceed current demand 
lous or intermittent inventories increase and these holding costs are increased 
individual parts move Phe lot size therefore should be as small as possible tor 
nother in sequence. No storage of the holding cost to be corre pondingly small 
n operations, because each part Phere is a lot size for which the total of set-up and hold 
operation as soon as it is finished ing costs are minimum and this is known as the “HMeonomu 
rsely, in the case of intermittent Lot Size 
ufactured in batches or lots. One Phe conventional formula (Camp's tormuta 1) for 
one batch may have to be finished economic lot size is suitable primarily for determining lot 
tarted. However, it is often size for purchased items. This formula is derived by 
ore operations on the ame batch minimizing the total of the holding costs of purcha ed 
oncerned with only intermittent part and the fixed clerical and other costs associated with 
the processing Ol a purchase order, It cannot be used to 
rroduced in one batch has consider determine economic lot size for manufactured product 
economic operation of intermittent especially in those cases where work-in-process inventory 
Lot size is often determined is large 
nt number such as 500 or 1000 1 In case of product manufactured in the hop, ito 
regard to the economics of manu necessary to consider the holding cost of work-in-proce 
during the course of manufacture, As soon as the produc 
costs are not affected by lot size tion of a batch of product is started, capital, representing 
flected by the size of the lot the cost of material, is tied up. Also the value of material 
two categori fixed cost In proce is increased more and more as labor cost is added 
ire defined as those which to it by the pertormance ol uc ive operation Coon 
dependent of the number of iderable time is often necessary from the beginning of the 
ther hand, the iniable cost proce to the delivery of the finished parts to the stocl 
vith the ize ol roo Phe semi-finished state of the product during thi 
period is called work-in proce lhe time from the be 
ermed et-up ginning of the proce to the delivery to the stock room 
of the machines known 4a lead time’ 
ot. The amount During the entire pernod of lead time, capital represent 
for produ Ing the average ilue Ob work-in-proce does not produce 
the wetua iy return \lso eX perine lor borage insuranes 
number of are incurred for holding the product during 
required for issuing proc The holding cost of ork-in- proce 
r ure ndependent of the certain Cus¢ be Compal ible to and even yreat! 
nt of fixed costs, the the holding « of finished goods. It is, theretore 
‘ allocated ary to consider the holding cost ob work-in- proce 
xed expenses with the set-up cost and holding cost of finished goo 
have the determine the economic lot size 
Phe conventional formula used for determining econ 
nt, msurance purchase quantities does not take into consideratior 
tant per unit holding cost of the work-in-proce nventor 


iianle holding it cannot be correctly emploved for determi 
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Head of Industrial Engineering Department, Universit of 


lennessee, Knoxville. Tennesses 
February 4, 1957 
/ Khe Announced K. J. Levi Productior ngineer, United 
Vl Corporation, Mount Gilead, North Caroli 
larch 4 7 
/ / ‘ liad Industrial Enqgineeris Jack W. Cammacl 
(hi Ind ! longineer ~ khas \ ‘ ind | ing 
Cor | i ul Alaban 
\pr | 
i Vea / / k Ve mance Bruno A. Moski 
Director of | ' engineering, Yale and Towne Manufae 
y mit 1’) le pri 15, Per itil 
May 6, 1957 


CENTRAL INDIANA CHAPTER 


Phe Central Indiar (Chapter met at The Purdue Unio Suild 


West Lafayette Indiana, on November 15. The el apter 
pleased to have olt meeting with the members of the Long 

Kk ve Planning Committee who were attending the 1956 AITI 
mpomium at Purdue Universit We were very fortunate in being 
abel Init with the following members of the planning commit 
ter =. s Alber Prot. J Apple Prof. J. W. Deegar Prof 
Ho P. bimer ( Rn. | ng, KR. A. Forberg, F. F. Groseclose 


Profs or Howard PP. kimersor President of the AlIl re 


iwhat was being done to advance 


Mle Kalph Updegraff, Viee President of our Central Region 
mmented on his position in forwarding information and sug 


rom the chapter mm his region to the national 


Mir. Matthew A. Payne, General Manager of Lubrizol of Can 
wia, Ltd poke on the ihject of higher objectives of Industrial 
hogineering, Mr. Payne tulk « plored the area of what should 
tle litimate aim ind obpective ot our prote on 

Pransportation Research Sym pe 


Linder the direction of Profe or A. Charne Director of Re 


earet Department of Industrial Managemen ind ‘Tran porta 
Lion ind potsore Ih The In titute ofl MIanagement Science 
the Operations Research Society of America, and the Central 


Indiana Chapter American Institute of Industrial Engineer 
Irie Purdue Universit vill hold the first mpositum devoted 
exclusively to the presentation of management research finding 
in the fleld of tran portation, on Februar 27. 28, 1957, in Lafa 
Ih Symposium has as its purpose to present the most recent 
results of management seienee research in its application to all 
phases of the transportation industry. It is intended to emphasize 


ind balance in presentation both the point of view of practi il 


operation ancl the point of view of method or management 
cence’ innovation. [t will attempt to stimulate the transfer of 
iden developed in one type of transport operations to others 


Finally, the Symposium will strive to inaugurate a consortium of 
| 
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fellowship among leaders in transport management and in man 


igement science researc h 


CHARLESTON-HUNTINGTON CHAPTER 


Mr. J. I Hamilton, Executive Vice-President of Island Creek 
Huntington, West Virginia, spoke to the local 


Chapter of American Institute of Industrial Engineers in Hunt 


Coal Compan 


ington on November 12. Attending the meeting were 65 members 
K E 


of the local chapt 


er, plant managers and other executives of the 


everal companies represented in the AIlk Chapter 


Mr. Hamilton reviewed his compar ise of industrial engi 
neering activities. He stressed the importance of industrial engi 
neering in the coal industry particularly in view of the constantly 
increasing demand for coal throughout the natior Through 
team work and cooperation, industrial engineering said Mr 
Hamilton, “has found a real important place in our compan 

Some of the uses to which industrial engineering | been put 

t Island Creel} Mr Hamilton tuted re one in creating a 
ense of cost consciousne imong new foremer nd other mana 
gerial presonnel, two, designing and selecting proper equipment 
for eflicrent coal mining, three, developing coal mining and coal 
preparation methods and, four, projecting costs for future profit 
determination 

Phe local chapter of AIIl vhich was organized Mav 1956 
has grown from an initial membership of > tots present member 


hip of 60, representing 13 companies in the Charleston-Hunting 
irea. With the present membership, the Charleston-Hunting 
on Chapter is one of the larg t chapters of All in the nation 


\lso, at this meeting the members and the several plant exec 


tive were given copies of a ¢ hapter Member hip Booklet. The 
wooklet contains a page for each member on which is printed his 
pieture and information including his employer, job title, addre 

ind schooling. The purpose of the booklet is to permit the mem 
ber to know each other better and thereb foster more read 
exchange of iden ind beneficial discussion The booklet wa 
financed b contributions from compan represented in the 


eh ipter 


CHICAGO CHAPTER 


On Tuesday, December 11, the Chicago Chapter AIT] pou 
ored a one-day Work Simplification Clinic. This was their first 
full day conference, and was high! uccessful 

Phe chapter was very fortunate in securing the services of Mr 
\. H. Mogensen as the main speaker. Mr. Mogensen is rated a 
one of the ablest lecturers on the subjeet of work simplification 


in the counts and has been active in this field sinee 1937 


A stenk luncheon gave those in attendance imple opportunity 
to diseu work im plific ition problem with per onnel from many 
of the outstanding firms in the Middle West 

Che luncheon speaker was William G. Capl Vice President 
Human he | tions Inl ind Steel ¢ ompan Hi ubject Current 
Problems in Recruitment in Industrial Relation was most 
entertaining 

This one-day clinic demonstrate the active part the ¢ hic igo 
Chapter is taking in providing programs of interest to industrial 


engineers in that area 


CLEVELAND CHAPTER 


The American Institute of Industrial Engineer Cleveland 
( hapter in connection with the Cleveland Technical Society 
ind television station KYW presented a program to high school 
students interested in a career in Industrial Engineering 

rhe Program in itself showed the importance of the modern 
industrial engineer in industry, and also showed a problem that 
was encountered in the Cleveland Rock Drill Plant, Le Roi Di 
vision, Westinghouse Airbrake Company, and how it was solved 


by modern industrial techniques 
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EAST TENNESSEE CHAPTER 


The 1956-57 season was opened with a dinner meeting at the 
University of Tennessee, Student Activities Building. Some sixty 
members and guests heard Raymond L. Watts, of General Electric 
Company, Schenectady, N. \ discuss “Creative lengineering 
Problem Solving’ 

Mr. Watts related in detail the functions of the creative engi 
neering training program at General Electric where he is in charge 
of Course Development for the Creative Engineering Program 
After his prepared peer h, Mr. Watt inswered que tions from the 
iudience pertaining to the subject of Creative Engineering 

November 15, 1956, the East Tennessee ( hapter toured the Be 
waters Paper ¢ ompany Plant at Calhoun, Tennessee, This is one of 
the largest of the newsprint manufacturing plants and contain 
some of the most modern designs of materials handling equipment 

The 4th Annual Regional Conference Southeastern Region will 
be sponsored by the East Tennessee Chapter on February 15 and 
16, 1957 

The kast Tennessee ¢ hapter OMtheer ire 

Ronald W. Boling, President 

Robert C. Krapf, Viee President (Program 

M.B. Beverly, Secretary Treasures 

S.T. Hatcher, Direetor of Publieit 

H. Paul Hassell, Jr Director of Member hip 

Hubert O. Cri Director of Meeting 

Howard J. Hicks, Sr., Director of Organization 

Wallace D. Kessel and Dr. 8S. Kyle Reed. Re gional Conference 


Co-Chairmen 


FORT WAYNE CHAPTER 


The Fort Wayne ¢ hapter of the American Inatit ite of Indu 
trial engineers has established a $400.00 scholarship in industrial 
engineering. Eligibilit for the scholarship is limited to High 
School Seniors currently enrolled in any high sehool located within 
Allen Count Indiana. The cholarship will be awarded on a 
competitive basi to a tudent of outstanding achievement 
prot ional promise and financial need 

The current shortage of engineers in industry has prompted the 
local organization to provide the cholarship It is intended to 
timulate more interest in industrial engineering among High 
School Senior 

Applicants must have the intention of earning «a degree in 
| 


Industrial Engineering or the equivalent at a college approved b 


Phe Kkngineering Couneil for Profe ional Deve lopune nt. Three of 


likel ipplicant will be required to take the Aptituce 


the most 


Dest of the College Entrance Examination Board in March, 1057 
Phe scholarship committee of the Fort Wayne Chapter of the 
American Institute of Industrial Engineers will select th winner 


based on the applicant high school reeord need for 
financial a id (4) the examination score Presentation 
of the award be made at the Annual Management and Cost 
Control Conference which the local chapter will sponsor in Ma 
bYou 

The following Fort Wayne Industrial Lngineers are 
the committee: R. bk. Awbrey, Chairman, Kh. Barker, | 
J.H. Buek, W. W. Caple, G. Cripe, J. H. Dimit, W. M. Fergusor 
A. Hill, D. W. Karger, L. R. Lenarz, H. Measelle, P. Bo O'Neil 
ki. A. Reinhart, C. A. Wagner, Jr., and M. Zerniek 


INDIANAPOLIS CHAPTER 


Phe Central Indiana and Louisville Chapters have worked 
jointly to assist in the formation of an Indianapolis Chapter of 
AIT.) 

An Organizational Dinner Meeting was held in Indianapoli 
Friday evening, October 26. There were fifty-eight present 

Temporary officers were elected and the necessary organiza 


tional committees appointed. Mr. William Ek. Oliver, Ili Lilly & 
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is elected Temporar Presic My Mr. Bi Robert Preside f the Univer I ricating 
liver } rri | | he tion of the Indianapo Compar vidressed the group on the ibject Riche U1 
(7) limited in explanation of the American wa ind eans of 
! ¥ ! ‘ he Central Indias ind obtaining and maintaining our higl tandards of ng. It is a 
] (} ! H ve t! ! (Jiyective finn elling ob on American Industr ind the tech if ea to ) 
BRR imulate the individual spirit to promote the best intere of the | 
I I) I Hy ‘ Susan Admiur group. Hi ibject involved the “human relation er yf the 
! ‘ ‘ ¥ y ! ‘ Indianapo f nee! ‘ tems a8 4 supplement to the monetar rogral 
‘org zatior Mr. Louis A. Selogic Associate in engineering, Universit if 
le ‘ ‘ he C's ] i (Chapter ! hie California, Los Angele pointed up the fundamenta of our 
i ‘ ere I a. &. Y y | HoT \mrine I ( 5) profte mina very thought provoking talk or engineering in 
f 7.0. RB. I I SS Industrial Eengineering’’. Getting away from the | interpretation 
| rom | ‘ ir. J. e, Mr. W By fan Industrial Engineer being nonomou ith rime Stud 
] ( 2; 3 rid | | Ved nich Ir. M. Garrett. Mr. R Nias the peaker empha ized the broad characteristi of the 
| | J. Kig | J. Werner nd Mr. J. Guenthner field. He ed his own varied experiences in the con ting held to 
| hy ¢ | | e Chapters ¢ end their best illustrate the specialized knowledge and skill in the mathematical 
} I i ndert chapter pl ical, and social sciences required, together th the principle } 
ind methods of engineering analysis and desigr 
JACKSONVILLE CHAPTER Again the “triple featured program’’ was climaxed | nenter 
Ihe Jae . | er | heen conducting eries of round intog film on our continental defense Phe pieture 24 Hour ' 
y } er montl held t the Mavflower \lert produced b the popular Mir Jacl Dragnet Webb wiuve 
Hote OopM he see i Thursday in each mont} he audience documentary evidence on the latest development 
| | ble leader Pinsley W. Rucker ned for America’s protection | 
D ‘ ker Furniture Company. The topic of January's pre-dinner clinie featured the top flight array of the | 
} Hf Can the Ind rial Engineer Sell Hi following speaker Messr 1. bk. Fisher and Howard Dickasor 
‘ “e 1 y et st iiele hapter member rom the both members of the consulting firm of Benjamin Borehardt and 
| ‘ ft rid tended Associate who discussed A Cor iltant Approact 06 Industrial 
The December ng had He To ls | engineering ind “Break even Chart Applied to Small Bu 
Oy ( Red Prog Mr. J. Fred Mulling. Mine Hesse respectivel ind Mr. Walter Herbst, Consolidated West 
l eer of Humphire Crold Corpo Starke, Florid vi ern Steel Co., presented a thought provoking topic Stimulation 
hie | bole |e ‘ r the evening ind Maintenance of Management Pas eipation I Industr 
he first mee 157 was led LV. Management engineering Activitic 
( wer ‘ (iver 1 hte Dep ner he Phe month feature peaker Mr. St Optner Member 
Air Stn rhe ant der d , Operatior the Technieal Staff of Ramo Wooldridge Corp., discussing the 
; ; Ingredients of Successful Machine Loading 
Participating in a joint venture with other teehni« group 
LAs ANGELES CHAPTER 5.A.M., A.5.M.] ASQ 4 M.T.M., and Systen 1 Procedure 
\ ’ i salalt Association the loeal chapter sponsored a ‘‘Ladi« gl ries 
, re , a ~— ’ wes gfe ining the eminent Dr. Lillian Gilbrett peaking on “Mar 
, ati | c'} 1) Mihe " , ’ wement in Industr ind the Home The general theme hie 
- ' ; / \ , ee y i the ee ponsorship arrangement pro 1 to te 
uf n other f ' ’ ; ful in promoting a very large attendance and giving the 
| ' i ati aad ; .. racead each me " , riots Qroups an Opportunity of exchanging mu 1 hele 
; ' : : : ; i ; ‘ hie opportunit for the Ladi to find t first hand 1 
! - hee ( ! re f re pposed | rf I iH ‘ hye 1 
|’ ' 
rhe | sala : Another highlight of the month’s a the pre 
| ‘ \ sade ' — he Spe i med »>Dr. Ralph B f pres¢ ‘ | 
' hye | j j we rt tie i he Universi ( | r | Angels ! 
| | | y ' : litig ¢ ritvvution ie Ind | v ot Mi | 
“ wit ; i.) Time 8 j | ; e ie tof Dr Sarne ntril ! | ‘ ! 
led 8 Wolfber particutar evorts in initiating ti ' mt 
\ | \W 1) \I Machine Interfere mr he Los Angeles Chapter, which | grown il A ! 


nt complement numbering 


aii al Ole Mhcaeiide Mod & oes he month of March saw a continuation of the joint sponsorshiy 


Dr. Donald D Prelin Engineering Section Chief idea, me with the Methods Time Me ment g rt 
e Dept., Autoneties Division, North American Aviation evening featured a panel discussion of the M.T.M. technique 
: : a rise t} ‘ , ’ ent 

yvhtened } y hie big { Inertia iVigatior eX] ding bo 1 the heor ma he i tipple ‘ rT 


\ George Brande Brands & Johnston, Structural Eng industrial tuation | 


a4 S the 4 for - a ee f Profe Phe evening’s pre-dinner clinie featured Don Knapp, Set 
bongines | ‘ ! } egi , ’ f Enginees " Mechanisms Ine peaking on ‘People and Pla nd H Ce 
ir emp! » hranal the professior Them Together Will Whitson, Management Consultant, di 

Che program pped off vith a special film dedicated to cussing Special Phase of Management Cor lilting ancl Me 

| Angles Free W Drives he “Hi-Lite f the Mexica Robinson, who enlightened the group on the subject “Industria | 


engineering in Chicken Farming 


1) mber mes vy maintained the fa ‘ iblished thi Che long range planning for the 1958S National Convent o be 
‘ Progra Chairman Don Mibe h featuring a ‘‘multiplh held in Los Angeles has evolved a special Committee headed ip | 
ense Mr. Howard Dickason. The committee ha 


pa ed 
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£ el tie ignmen » the B. Graddy of Tullahoma. The group got off to a stimulating i 
re the gr | 1 the ty uccesstul effort of the organizer to secure the ervice 
‘ ! é Professor How ird emerson, He id of the De partment of Indu 
engineering, University of Tennessee and National Presid 
~ > 
LOULISVILLE CHAPTER the ALLE, as guest speaker 
r | ( ; mee _ e the Officer elected pro tempore at this meeting were 
} } eetineg President Wendell B. Gradd ARO, Ine 
nM i 
I ‘) Mr I} Be ett \ Pr p r of Vier President William | Prather, General Shoe ¢ orpot 
| Eng tp | -" , ‘ ng! a Secretar WT. Gentry. I S. Rubber ¢ ompan 
| , , P lreasurer— Robert L. Koger, ARO, Inc 
Dr. | Dire Or ince Mar Subsequent summer and fall meetings of the budding orgs 
| ‘ ly , | S Art ij ed tion were held at the AK DC Officer Open Mie ind were high 
- - - u ! cu 
leveloy } ; : Dr. Lese ressed the lighted by guest speakers who are prominent figures in Industria 
| y , | g proper contr ten in large engineering ind related fields of endeavor Richard Brockart 
rt | | ( e e Action. Dr. Lazaru Professor of Engineering at Texas A and M College, was the 
! n rol 7 we p ne j» iker for the June meetu u Profs or Bruckart torpone vo 
~ , ik 
1} Industrial Engineering in the Holy Land.’’ Guest speaker for the 
| | hie hed ‘ ' ke luring the Jul ( ion Wh Profe or John A Hens of the Mechant 
y. Art | ey ( ( ’ , he meeting lengineering Department Universit of lino who spoke on 
, , " - e her gue Ralph W Quality Control as un Management Tool In August, the meeting 
| ‘ \ Pre li ( , _ vas for member ind their wive Profe or George Thuering, of 
I} ) ‘ —— . ili P . Penn lvanin State ¢ ollege gave an interesting talk on Work 
j Oo Control Engineer Sampling that entertained both the member ind their wive 
h Ame ~ ( Mr. Sel helped found th Phe next meeting was in October and the peaker for the meeting 
\ = 0) ‘ 1046 be caine vas Dr. J. I tailey of the University of Tennessee. Dr. Baile : 
r j . “ itu . ree ed e liscussed The Universit of Tenne ee Graduate Degree Pro 
} j ” , iat gram at the Arnold Ingineering Development Center 
The Middle Tenne om Chapter received if charter from hie 
VEMPHIS CHAPTER national headquarters in Columbu Ohio in Oetober and tno 
liatel proceeded to nominate and eleet ofheer 
() y wy sin) PON held t 
The December mee ting was in the form of an open meeting tor 
Ni } Ak Dk mJ Avenue After hort t ine 
VI i | membership participation in discussion on polte project nied 
‘ vit | Richard Deininger { thy 
, r vais etal iwwenda for the next vear. The member hip voted to have meeting 
y ) | (ft he } Ak Depot presented 
' | , : t rious plants and factories in Middle Tennessee and to arrange 
y / iD h the IBM iD a . 
or tour ind discussion with plant personnel, Projeet linctissed 
; included engineering career guidanes programe for high ehool 
| R ay ( I rt ‘ l) Proce ig 
enor ponsorship of technical film distribution center ina 
‘) i | l) rt | he Operatio Researe! 
| t 
program where the cren ‘ hinking oneept car een 
( } flice. TI | ry , } h these " 
b v | ploved 
; | 
| Le ¢ } Nie ( ‘ 1 ' e enougl . 
| \I | | > rt Pre ler f the Americar 
long Mir. Slagk } ix a ciated 
: ( | ‘ he nember mn) he 
‘ 
| } Org : 3 re f } 
Engineer 
i I J | | I 1, USAI I rie 





‘ gineer e Mallory Al 
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| Or, ( ed hie 
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j ‘ he recommenda 

rT hie Ww | head 

le e congl ed on taking 

mined 


()fficers and Directors Middle Tennessee ¢ hapter of the Alll 
iy Left to Right: Mimer Babver, Treasurer: Wendell Gradd 
VIDDLE TENNESSEE CHAPTER President; bdward Prather, Vice President Standling Left 1 


0 . ' — aT Right: Miles Maynard, Constitution; Robert Koger, Membershiy 
Cc} 64 liddle Tennessee Chapter of Tull ind Qualification kirnest Tease Program Thomas Bigger 
| Pennesses Pubhient 
I M ‘ I ‘ ( | had 3 u il meeting 1 
| l (ue ( the Highland Rim Mav &. 1956 *Harr (jinn, Seeretas ar iheent when photograph Ai 
re y t f Kolbe lL. Koger and Wendell} taker 
| March April, 1957 THE JOURNAL OF INDUSTRIAL ENGINEERING 137 





f December. Part of this suec i hard 


PHILADELPHIA CHAPTER e ene 
j tn f Phil | driving membership campaign and alse nuch improved 
ptler ¥ vonored to have il arrol 

progr im setup 


Director Alll is its Noveml 
As an illustration of the latter at our la dinner meeting 


hart ‘Time it 
hundred and thirt attendees. Our program consi 


one 
panel type discussion on the subject ‘What Top Management 
t’. The panel 


technique 
' 


’ expects From an Industrial Engineering Departmer 
the goal ol , 
members were: Moderator, Tod Carter, Industrial kngine 


lO00Y, compar wie 
ws Speakers, Capt. R. H. Wallace, Prod. Officer, U. 8 


ipplied to indirect ane i! 
Facilit L. M. Limbach, Vice Pre Manufacturing 


irect Norr 
Dollmever. Viee Pre Operation 
clerical and indirect we whict 
Pre Manufacturing, Rohr 
theretore repre ' 


Sines wt April we hav 


j 
Sola;r 


thar 


treme 


1 engineer Mir ol 
tender ind the program 


imndard 
interesting 


j lene 4 
Plas ir¢é going ale id 
yeraly t re etiv : 
Regional AIT} convention next pring 
planning ane ontre ‘ 
. Coronado Hotel in Coronado (San Diego California. From all 
orker. Mr. Carroll recommended the use 
indications it promises to be one of the finest engineering type 
t Coast. James 


jan tor production above standard 
| | t that has ever been held on the We 


conventior 


December meeting were Mr. Michael Dam = 
‘ vordahl, Western Regional Vice President, met with our Board 


engineer, Merek Sharp & Dohme, division ; 
, of Governors recently and expressed approval of preliminary 
i 


ind Mr. James R. Keogh, Jr., Manuf ‘ 
; that has already been completed 


jlanning 
The ibpyjec Vit Installation of Automa | 
M ; ; ' Phe Sar Diego chapter meets regularl 
> tem ' Jammroth cumben 
( Ww If i dinner meeting ! 
delphia «'} pter Ceo ist 
hub me industrial engineer 
Outtend 
thinking tha 


d designing automatic material 


FRANCISCO-OAKLAND CHAPTER 


i t 


di the need for creative imagination 


ndling problem Phe industrial engineer 
problem in open mind 


i pre-establi 


M. CGilbretl 
Human Side of Auto 
ident of AIlLl 
trial engineering 
AI Th. This meet 
er AM) per on 
Method engineering 
ond meeting on Det ' ~— picture how 


on Making Tools o i lor and Roy Kahn present 


r member 

impolite ition 
Achiever 
ichievement 


Its pur 


ier such Operation rogram to a group of Oakland High School 


imnming (uecueing Theo rie Chi program vn developed ‘ peciall 


ituthor of a fortheom , boo companie ws one of the ( hapter ee 


pose is to demonstrate to the ache 
be made more weet ful by improv 


the Schools of Icengineering waste of effort, time and materials. I 


burgh, and A olZm toured the Bay area and pre 
companies for the first time 


ented the 


dustrial lengineering Department « the junior 
urgl have erved a co-chairmen for ‘ it has been ver‘ ucee ful 
December meeting id have directed the or On Sept. 20th James ID). Nordahl. Ch 


trial Advisor Couneil to stimulate the Regional Vice President iddressed the 


in the local chapter of AIT] versity of California Student Chapter 


ley. Jim presented some ver intere 


opportunities on the west coast as well ion 
ming an aggre ive membership drive lately concerning what the future engineers cot doing in 


that we doubled our active member 


iptler ha 


ident 


hip during the early da of their professional 
ummer month The applications are continuing to ilwa been interested in the act 
chi nad we fully expect to triple our previou high b chapter ind one of the events looked 


THE JOURNAL OF INDUSTRIAL ENGINEERING Volume Vill, Number 2 





ST. LOUIS CHAPTER 
\ December meet 


cember 12. 1956 if 


Kanter \ istant Director 
meering Depart 


- 


Mi Kanter Lpoyn 


roygran 

At the general mes 
for Welling & Woodard poke or 
or eee ful merger i 


title for Mr D 


imeellor 


ting Mr. Diel 


Phe uno il 

SAVANNALTL CHAPTI | | 
( perience as thanagement co a 
merger pansion and diversifieatior 


Dh tik pouve vider juer 


the audience a 
lustrial bongineer place Timnieiiit uw 
Inction with top management thioking 
| Penniman of International She 


I meetitiw 
PLULSA CHAPTER 


hers in higt 
COUrsE Mi The ul i Chapter of ATT had at at December 


hould meet ( | Phompson, Pol Direetor of 
eh crenes 


titute of Pechnolog 
to get into The program vu Applications ane 


| tions Research Mr. Thompson began hi 


nd demonests 


there ta 


Operation Research 


A and M 


engineering 
Oklahoma 


1 Prin ipo 


wineer 
Oklahoma In 


ubyect 
bsect sith 


bichust ris 
ould be of tions of linear programming «a 
vhere problem oO dimension 


in thee 0 Hig 


i punel di progre ed 

Savannal comple problem ed wh 
ire particular this field of researet 
need to equip theme He expanding trend ip 
lirect the operations re 


{ 
! 


elected 


Region ALT 
} | Thompson wa 

tO LT. after having pent se 
i Muste Degree in 


wh 


ern ears in researe! 


ment stud He hold Chemis 


" itive in consulting 

\t it Janus meeting the Tul 
peaker Mr. D. FF. O'Donoghue \ 

haul, American Airlit 
Administration of Trichy 

ith Ponda 


ham 


es O)vertha 
i 


perience 


O'Donoghue’s « 
we iiuke 
f the held 


in industrial 


oil \merv 


- 


Vice President O'Donoghue 


ine i ! ! ! 
plo edb Producing ¢ omipar Wi ‘ 


rd= Offer 


vdrninl 


hie 


THE JOURNAL OF INDUSTRIAL ENGINEERING 





Phe American Institute of Industrial Engineers 


Will hold its 
EIGHTH ANNUAL CONFERENCE AND CONVENTION 


on 
Thursday, Friday & Saturday, May 16, 17 & 18, 1957 
at 


Pik HOTEL STATLER IN NEW YORK CITY 


HIGHLIGHTS OF AIEEE CONFERENCE 


lalks on Every Major Area of Industrial Engineering 

ree Employment Service Field Trips 

Small Group Seminars Kxhibits 

Ladies Program Motion Pictures 
Closed Cireuit TN 


THURSDAY Vay 1 95 IP TERNOON 
WORNING Popi The Industrial Engineer as an Aide to Top 
Management 
H. kk. Nourse 
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President Bausch and Lomb Optical Co 


Methods engineering Couneil Optical Co 


A Progre Report on Operations Research Applying Statistics to Industrial Engineering 
) A. Hoffman A. R. Crawford 

Manager, Operations Research Group Operations Research Section 

American Machine & Foundry Co isso Research and Engineering Co 
BANQUET The Earth Satellite Project 

JC. Freeman N.E. Felt, Jr 

Controller Operations Manager 


Profit Planning and Responsibilit Report 


Dresser Industrie Ire Glenn L. Martin Co 


How to Set-Up an Industrial Engineering FRIDAY May 17, 1967 
Department VORNING 

ky. be. Querbach Kk. OW. Sandberg Popic Incentives Pro & Con 

Senior Industrial Vilant Manager Phil Carroll (C‘on: Don A. Rudkin 
| neihect Cieneral kleetric Professional Manager ot Indus 

American Cyanamid Co Co engineer trial Engineering 


Merck & Co., In 


(Centralized Dat Proce ing in a Decentral 
wages ‘ . Union Influence in Management Decisions 


ized ( ompan H Ss H Il 
' a“ 
| Cruest ther 
nul Par ne 


Hall & Lange 


Controller 

Svivania Kleetrie Produets Ine 
New Techniques in Production Scheduling & 

NCHEON Luncheon Tall Planning 

Ropes of Gold H. Knippenberg 

Kenneth MeFarland Product Manager 

Sponsored by Compression Fittings 

Cieneral Motors ¢ orp Dresser Industries, In 


THE JOURNAL OF INDUSTRIAL ENGINEERING Volume Vill, Number 2 





Are We Going Overboard with Cost Figures 1FTERNOON 
IW. Kelle: Topi Report on the Joint All -ORSA-TIMS 8S 
Controller tems Simulation Symposium 
Armstrong Cork Co Warren Albert 
Director of Industrial kngineering 
United Airlines 


lnventory Control by Operations Research 


Progress Report on Work Simplification 
1d. G. Maleolm HI 


Croodwin 
Director of Operations Research 


Booz, Allen & Hamilton 


Assistant Professor, Industrial Management 
Massachusetts Institute of Technology 


The Industrial Engineer and Quality Control 
H man Relations Research is if Affects J M Juran 
dustrial engineering Consulting Management engineer 


( Argyris 
\ New \ppron h to Reeords Man igement 


\. Barean 


kixecutive Direetor 


Associate Professor 
Department of Industrial Administration 
Yale University 
Records Management Institute 
Closed Cireuit T. V. Reviews the Industrial 
How to Make a Computer Feasibility Stud Kngineering Mainstream 
P. A. Toll Moderator 
Data Processing Systems Manager Chet Huntley 
Sperry Gyroscope Co News Analyst 
National Broadcasting Co 
LUNCHEON Luncheon Talk eg ler iige ya Acerca 
American Know Wh 
Dwayne Orton 
editor, THINK, and kducational Consultant 
International Busine Machines Corporation Operators and camera supplied through the 


made possible by the T. V. camera 
new applications, new research and new ap 


proaches in industrial engineering 


President, Couneil for International Progress courtesy of the General Precision Laborator 


in Management Inc 


The Conference Thursday and Friday— is open to non-members as well as members. The Convention meeting on 


Saturday is open only to members 


For a detailed announcement or registration write to: AIIE, P.O. Box 8, Substation 135, New York 5: w York 


SCHEDULE OF FEES 


onterence 
include 1] ions on Thursday & Friday and two luncheons and one banquet. The Convention busine 


irda t Phe Convention luncheon on Saturday is not included 


irsda essions and one luncheon 

Thursday Sessions Onl $i4.00 
Thursday Luncheon Onl $7 1 
briday Onl Sis WO 

All Frida , d one luncheon 
Friday Sessions Onl $14.00 
Friday Luncheon Onl $7 00 
Saturday Conve on Incheon (open only to members $5.0 

i members onl free 

Banquet Onl i rs $10 00 
Proceedings Onl e100 
Undergraduate Students, High School Teachers & Vocational Guidance Counsellor $4.50 

All Thursday and Fri Sessions. Luncheons and Banquet are not included 
Ladies Program $10.00 
by ' iv of full reg t i ides the Thursday banquet, a gift and a program of activities during the 


{ 


luded free of charge with full advance registrations received before May 1, 1957 
rs at all luncheons and the banquet 


incheon and banquet seatings can be guaranteed only if advanced registrations are mace 


March-April, 1957 THE JOURNAL OF INDUSTR AL ENGINEERING 





CONFERENCE EXHIBITS 


OLIVET TL CORPORATION OF AMERTIOS 


It hem ilucturing the 1. tor ¢ ripe er ‘ ‘ ‘ ie 
‘ r teal t | wr hiet ‘ ! ! 
Viti . ’ I y ed ID Proce ng progran y ‘ 
lespre | ile ofhies nad plas op t roler 
() | ‘ ‘ 
( nel nventor repor ahere ( the her 
| higt eod hes 
i ‘ \ t ' ’ | 
\ i" ( ‘ ling nd reece ng eq porn | ng ‘ 
or rator ! ! the ‘ yor ls ephone ¢ poi W 
! ¢ ‘ ing center 
lie ’ ter ‘ 
. T Phe be s tem eur tlso pro le lelepl me | le yl le 
! ls . riverine Ti he ilternate ise of the aritter ] he poker 
ra I«lirect card punch equipment 
! ‘ii 
' ter | 


sit INTERNATIONAL BUSINESS MACHINES CORPORATION 


" ‘ 
enue \« ) } 
; ’ \ IBM'S APR « lipment, pro u ‘ ey 
el lf te pecihen r the tomatic ec I if 
‘ he ‘I y 
n dat the sources f manufacturing operatio P y 
‘) ; 
nding need in industs 
I ! nd fi role AVR can ¢ ne itseell bott machine ima 
Pik WORK FACTOR COMPANY se 
POCA EE sat nygusage. It has the ability to collect ‘ re and 
| ergh Jere 
“ ad rae ‘ ip to the minute productiors ched 
| | 
| Volth I (“Poh ¢ T ext le rect te eounmit tape nd curd hile printing out reports for per —. On 
WOKK FACTOR hen , pre detert ed tomatic Ty pe riter located along the prod re hie ' 
' ae ! ‘ nea tape medi contamming suet arisatole i eigt j engtl 
| na emperu re ovether ith related inform ( M 
he product 1 prow ire ed ny y 
WOKK FACTOR researel | 
. . : , Al tle em from he ton ( leveloped 
rth WORK FACTOI : 
¢ comport wv “building bloel ich ure embled it 
ppropriate Combinattor fo meet the re irement of viele 
1) Wokh FACTOR i 
rying production reco Ing applieatior The iT 
} i | 
matic and manual taput unit pre punched ear ' ‘ prit y 
I ‘ her services neluding 
rd p ole ntrol console | 
| ein the fields of n ‘ ‘ 
! ‘ 


term) cotmsint ol the 
' WOKK FACTOR Stat ‘ i 


COmmponer ! 


ol production pont to be covered l he i ‘ ! hie 
’ necif nanufacturing operation 
WEBER MARKING SYSTEMS tHE CONFERENCE BOOK SERVICI 
) iT te Machine ¢ Ii 
/ / / wi hoa Pike | ’ ’ | 
It | ! l id ste en 
Member vho attended the Seventh Annu Conference and 
. ' . ” omg ee tabbens Convention in Washingtor ist vear will remember the wok € 
phon ‘ el tr " ah “w Du bel = hibit which attracted so much attention there. Organized and 
Lachine hie! rint witiet ( ent identitien rranged | the Conference Book Service, the primary purpose 
ae wo per rt , om {f the exhil i to enable conference | rtiicipant of ind to 
} el ‘ I My K cires : mine free is comprehensive a collec ol ne ind current 
rh ™ rks in fields of interest to Indust: bongineer ' ike t 
} | re e nd under one 1 


epresented \ printed | 
NEW YORK TELEPTIONI 


| ibhograpl 1 1 TCOr exhibited 
COMPANY In lable at the exhibit free of charge 
Phe exhibit) provide in oppor nn vhicl » rare 
Wi i \ ) \ ) b, ; ray nape a ET } , 
\ ‘ " he import | mew bows } } ppearing 
! ( egular ! ea Yor re invited und ¢ ye } 
| te il Thine ishing purchase or order 


142 


THE JOURNAL OF INDUSTRIAL ENGINEERING 


Volume Vill, Number 2 

















JUST PUBLISHED 





WORK, WORKERS, INDUSTRIAL 
and WORK MEASUREMENT | ENGINEERING 


By Adam Abruzzi HAN D BOO K 





g objective means of est Editor in-Chiet, H. B. MAYNARD, 
g ke produs nh rates, Urst President Method b.ngineerit 
i WORK MEASUREMENT ( 
ire | ew ow leature i < 
the } ire ‘ he 
yr Al i 
hye | } t al 
th somes.” 1 A 
nd ! ] dur ] \ 
adone he field i pted 
| t ! t | 
Bor 1 id | l 
\ } } 
i 1 a 1 
IM the ¥ } by 
! ned 
} the 1} 4 | 
$7.50 | | 
j 1, by i | 
1 witli j t 


Order from 


, ;, , ORDER FROM 
Journal of Industrial Engineering 


A. French Building Journal of Industrial Engineering 
225 North Avenue, N.W 225 North Ave. N.W. 
Atlanta 10, Georgia Atlanta 10, Georgia 

















HOW TO USE GAME THEORY to pick winning strategies 


I} | ‘ ( heor put mathemati frateqyu moat kely to win. The book make elena 
le tI é i problem-solving technique first applhed in mill 
ile ! ‘ ! t e game ituatio tar iffmir ind now finding application in bu 
t t I / ind @ ryda ite 





The COMPLEAT STRATEGYST aannehad 








Being a Primer on the Theory of Games of Strategy 
CHAPTER HEADINGS 
By J.D. WILLIAMS, Mathemat Dp on, The RAND Corporation 
Preface 
Writte rt ‘ th mar iMusing l contheting interests Anvtime ou tind a eonthet of Introduction 
ration he close to fundamentals that interests in some event, you'll find a game situation Two Strategy Games 
| be handle th ordinats irithmetic. The i shaping up that can be referred back to the method Three Strategy Games 
thor de th iriatior if two-person, zero of this bool Four Strategy and Larger 
Ku } } Games 
XZ Miscellany 
Order from: JOURNAL OF INDUSTRIAL ENGINEERING Append: 
A. French Building 225 North Avenue, N. W Atlanta 10, Georgia Indes 


Uncover HIDDEN PROFITS in your plant or shop with the— 
5-volume McGraw-Hill 
PRACTICAL COST CONTROL LIBRARY 
@ TIMESTUDY FUNDA By PHIL CARROLL, 1372 pages, 460 illustrations, only $19.50 


@ HOW FOREMEN 
CAN CONTROL COSTS 


MENTALS FOR \ expel he ject Phil Carroll, show ou Timestudy techniques and applications 
FOREMEN os ' - 1 Ce COS CONGO provvem ane From the Ab of timestud thi Libres end 
e them it eve in the plant or shop. Fore tep b tep through the standard setting pros 
@ TIMESTUDY FOR en, supervisors, engineers, timestudy men—all can esses. Complete, practical explanations cover th 
COST CONTROL top of cost probleme in quick order. entire timestudy procedure how and where to start 
Star y ght at the front-line ipervisory leve building standard data ipplving tandard ind 

ay HOW TO CONTROL +} ' oint prit. the prema; respot stoalatue maintaining npl if i nist il 


PRODUCTION COSTS Fh _ctyalngyepnte ord «sergio ~~ Agente \ full explanation of the total conversion cost 


changing setup 
J f hew i ling rush order eliminating method ¢ 
@ HOW TO CHART Pe oadige Me pope ' © sks bition ted 
TIMESTUDY DATA Order your Library from: JOURNAL OF INDUSTRIAL ENGINEERING 
A. French Building, 225 North Ave., N.W., Atlanta 10, Georgia 


March Ag 1957 THE JOURNAL OF INDUSTRIAL ENGINEERING 143 








American Institute of Industrial lengineers. In 
145 N. High St. 


Columbus 15, Ohio 


Stevens Rice 


niversity Mi 


313 


N 


First 


2 


bntered as 


second-class matter 


_ + | 
roftfiims 


treet 


Ann Arbor, Michigan 














